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1. ITosicHUTEJIBLHASA 3aANMUCKA

PabGouass mporpamma ydeOHOW mucuumuinHbl Martematuka (nmamee — «MaTtemaTukay)
npelHa3HaueHa Ui UW3YYeHHS MaTeMaTHKd B Mpo(ecCHOHANBHBIX  00pa30BaTENIbHBIX
OpraHMu3alMaX, peaJn3yIIuX 00pa30BaTeIbHYI0 IPOrpaMMy CpeiHero oOIiero oopazoBaHus B
npejesiax OCBOSHUsSI MPOrpaMMbl MOJATOTOBKHM crienuaiuctoB cpennero 3sena CIIO (ITICC3
CIIO) na 6a3e OCHOBHOrO OOIIEr0 OOpa30BaHUS IMPHU MOJITOTOBKE CIEHUATHCTOB CPEIHEro
3BEHA.

Pabouass mporpamma paspaborana Ha ocHoBe TpeOoBaHuii ®I'OC cpemHero obmero
00pa3oBaHus, NPEAbABISIEMBIX K CTPYKTYpE, COACPXKAHUIO M PE3yJIbTaTaM OCBOCHHS y4eOHOU
JUCIUILINHBL «MaTemMaTHKa», B COOTBETCTBUU ¢ PexoMeHanusMu 1o opranu3aiiy noaydyeHus
cpeaHero obmero o0Opa3oBaHUs B Mpejaeiax OCBOSHHUS 00pa30BaTENIbHBIX MPOTPaMM CPEIHEro
pod)eCCHOHAIBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOI'O OOIIEro OOpa30BaHUs C YYETOM Tpe-
OoBaHMil (emepaTbHBIX TOCYJAPCTBEHHBIX 00pPa30BaTENIbHBIX CTAaHAAPTOB U TOTy4aeMOn
CHEIMAIbHOCTH ~ CpeJHEero mnpodeccuoHalIbHOrO oOpa3oBaHusa (mucbMo JlemaprameHnTa
TOCYJapCTBEHHON TMONHUTUKK B cdepe moaroroBku padoumx kampoB u IO MwunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue mnporpammbl «MaTemMaTHKa» HaIlpaBICHO Ha JIOCTHXKEHUE CIIETYIOIINUX
neJsei:

e obecrieueHre CQHOPMUPOBAHHOCTH TMPEJCTABICHUA O COLMATIBHBIX, KYJIbTYPHBIX U

HUCTOPUYECKHX (haKTOPaxX CTAHOBJICHHS MAaTEMATHKH;

e obecnieueHre chOpMHUPOBAHHOCTU JIOTUYECKOTO, aITOPUTMUYECKOTO U MaTEMaTHUYECKOIrO

MBIIUICHHUS;

e obecnieueHre c(hOPMHUPOBAHHOCTH YMEHUH IPUMEHSTH MOJIYYCHHBIC 3HAHUS TIPU PEIICHUN

Pa3TUYHBIX 33/1a4;

e oOecrnieueHrne CGHOPMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaThKe Kak YacTu oOie-

YeNIOBEUYeCKON KYJIbTYPhl, YHUBEPCAILHOM $I3bIKE HAyKH, MO3BOJSIONIEM OIMCHIBATH U

U3y4aTh pealbHbIC TIPOIIECCHI U SIBICHHS.

1.1 OBIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIIUILINHBI «MATEMA-
THUKA: AJITEBPA, HAYAJIA MATEMATUYECKOI'O AHAJIU3A, TEOMETPUSA»

Matemaruka sBiseTcs (QyHIAMEHTAIbHOM 0011e00pa30oBaTeIbHON AUCHUIIIMHONW CO
CJIO)KMBUIMMCS YCTOWYMBBIM COJIEpP)KaHUEM M OOLIMMH TpeOOBaHUSMH K MOJATOTOBKE 00Y-
YaKOIIUXCA.

OOmye 1meny M3y4eHHs MaTEeMaTUKU TPaJUIMOHHO peau3yloTCs B UYETBIPEX HaIlpas-
JCHUSX:

1) obG1iee npencraBieHue 06 UAEIX U METOJax MaTeMaTHUKH;

2) UHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBnasieHNEe HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSMHU U YMEHUSIMH;

4) BoCTIMUTATENLHOE BO3JICHCTBHE.

Coneprxanue yueOHON TUCIMITIMHBI Pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH COJIEp-
KaTeJbHBIMH JIMHUSIMU O0YYEHUSI MaTeMaTHKe:

e ayreOpanyeckasl JMHUSA, BKIIOYAIOIIAs CHCTEMAaTH3allMI0 CBEJACHUH O YHCIIaxX; U3y4eHHUe
HOBBIX U 00001IIeHNe paHee N3YUYEHHBIX onepanuil (BO3BeJeHNUE B CTEIeHb, U3BJICUCHHE
KOpHsI, JJorapu()MUpOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3y4yeHHE HOBBIX BHJIOB YHCJIOBBIX BBIPOXEHUH M (QOPMYI; COBEPIIEHCTBOBAaHHE
NPaKTUYECKUX  HABBIKOB W BBIUMCIUTEIBHOW  KYJNBTYpPhl,  pacIIUpEeHUE |
COBEpPILEHCTBOBAHUE alredpandyeckoro amnmapata, CcHOPMHUPOBAHHOIO B OCHOBHOM
IIKOJIE, ¥ €T0 MPUMEHEHNE K PEIICHUI0 MAaTEMaTHYECKUX U MPUKIATHBIX 3a]1a4;

® TEOPETUKO-(DYHKIIMOHAIbHAS JIMHUS, BKIIOYAIOIIAs CUCTEMATH3allMI0 M PaclIMpeHue
CBelleHUIl O (YHKIMAX, COBEPIICHCTBOBAHUE TIpadUyUecKHX yMEHHi; 3HAKOMCTBO C
OCHOBHBIMHM HMJI€IMH M METOJIaMH MaTE€MaTHYECKOI'0 aHaJlu3a B 00beMe, NMO3BOJIAIOIIEM



UCCIICIOBATh JJIEMEHTapHble (YHKIMM W peliaTh MPOCTEHINE TeOMETPUYECKHE,
dbusznyeckue u Ipyrue NpuKIaJaHbIe 3a/1a4u;
® JIMHUS YPABHEHUU W HEPABEHCTB, OCHOBAHHAS HA IOCTPOCHHMM M MCCIIEIOBAHUM MaTeMa-

TUYECKUX MOJEIEH, epeceKaroascs ¢ aredpandeckor u TeOPETUKO-(yHKIIMOHATHHON

JUHUSAMH ¥ BKJIOYAIOIIAsl pa3BUTHE M COBEPILIEHCTBOBAHUE TEXHUKU aNreOpanyecKux

npeoOpa3oBaHuil sl pElICHUs] YPaBHEHUN, HEPABEHCTB M CUCTEM; (DOPMHUpPOBAHUE CIIO-

COOHOCTH CTPOHUTH U HCCIENI0BATh MPOCTEUIINE MaTEMAaTHUECKUE MOJIENIU TIPU PELICHUH

MPUKJIAHBIX 33]1a4, 33724 U3 CMEXHBIX U CICIUATbHBIX JUCIUIUINH;

® I'EOMETPUYECKAsl JIMHUS, BKIIOYAKOUIAs HAIJISIAHbIE MPECTABICHUS O MPOCTPAHCTBEHHBIX
durypax M m3yuyeHUE HUX CBOMCTB, (opMHpOBaHHE U pPa3BUTUE MPOCTPAHCTBEHHOTO

BOOOpaKEHUS, PA3BUTUE CIOCOOOB T'€OMETPHUUECKUX HW3MEPEHHH, KOOPIWHATHOTO H

BEKTOPHOI'O METOJOB JIJIsl PEILICHUs] MATEMaTUYECKUX U MPUKIIA/IHBIX 3a/1a4;

® CTOXAacTUYECKas JIMHUS, OCHOBAHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHUM, MpEACTaB-

JICHU’ 0 BEPOATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIEr0 MUpa.

PaGouast mporpaMMa COCTOUT M3 BBEIEHUS U YEThIpEX pas3fesioB: «Anredpay, «Hauana
MaTeMaTHYeCKoro aHanm3a», «KoMOWHAaTOpHKa, CTaTHUCTHKA ¥ TEOPHS BEPOSATHOCTEH,
«l'eomeTtpus».

[Mpodunuzanus menel MareMaTHYecKOro OOpa3OBaHUS OTPAXKACTCSl HA BBIOOpPE TpH-
OpUTETOB B OpPraHU3alMUd Y4eOHOW NesATeNbHOCTH oOyuarommuxcs. s ecTecTBEHHOHAay4YHOTO
npodusis TPodeCCHOHAIBHOTO o0pa3oBaHus 0Oojiee XapaKTEepHBIM SIBJISCTCS  YCUJICHHUE
OOLIEKYIbTYpPHON COCTaBJSIONICH Yy4eOHON AMCUUILIMHBI C OpHUEHTAalMed Ha BHU3YyalbHO-
00pa3HbIi U JTOrMUECKUN CTHIIN yueOHOU padoThlI.

B nenax sddexTuBHON peanuszanyu AaHHON MporpaMMmbl, (GOPMUPOBAHUSA OOIIUX U
PO ECCHOHAIBHBIX KOMIIETEHIIUNA 00YYaIOIUXCsl UCTIONIB3YIOTCS COBPEMEHHBIE JUIAKTUIECKUE
OpueMbl W METoAbl (MpPOOJEeMHOE U3NOKEHHE Yy4yeOHOro Marepuana, HCIOoIb30BaHUE
MpoOJEMHBIX BOMPOCOB W 3aJlaHHUM, HCCIEI0BaTENbCKOE (HOPMUPOBAHME MaTEMaTUYECKHUX
MOHSATHIN, HTPOBbIE TEXHOJIIOTHH, HHTEPAKTHBHBIEC TIPUEMbI O0YUIEHUS).

[Ipu u3yuenun aucruiuimHbl «MareMmaTtuka» oOpamniaeTcss BHUMaHue O0ydJaroIuxcs Ha
€€ NPUKJIAJAHOW XapakTep, Ha TO, IJIe U KOI/A H3y4yaeMble TEOPETUUYECKUE TMOJIOKEHUS U
MPaKTUYECKHE HABBIKU MOTYT OBITh MCIOJB30BaHbl B OyIYIICH MPaKTHYECKON NEATETbHOCTH.
MeXIuCIUIUIMHAPHBIE CBSI3U MpOCiexuBaoTca ¢ aucuurimHamu dusuka, HMubopmartuka,
buonorus, Xumus, Jxonorus, ['eorpadust, Uctopus.

N3ydyenune marepuana Beaercs B GpopMme, TOCTYITHON MOHUMAHUIO, COOMIOAAETCS MpeeM-
CTBEHHOCTh B O0YYEHUH, €IMHCTBO TEPMUHOJIOTHH M 0003HAYCHUN B COOTBETCTBHUH C JICHCTBY-
IOLIUMU TOCYAapCTBEHHBIMU cTaHAapTamu. [Ipu mpoBeaeHnn yueOHbIX 3aHATHI:

® HCIOJIB3YIOTCS yueOHbIE TOCOOUS, TEXHUUECKHUE W HATJISTHBIE CPEACTBA OOYUCHUS;
MIPOBOJIATCS HECIIOKHBIC IEAYKTUBHBIE M HHAYKTHBHBIC PACCYKICHUS;
000CHYIOTCS IIary peLIeHus 3a1ay;
bOpMyYTUPYIOTCS OTIpeIeICHUSI MAaTEMAaTUIECKUX TTOHSATHH;

HCITOJIB3YETCSl MaTeMaTHUYeCKasi TEPMUHOJIOTHS U CHMBOJIUKA,;

MUCBMEHHO 0OpMITSIETCS pPellieHue 3a1a4;

bopMyIUpYIOTCS Ha MATEMATHYECKOM SI3bIKE HECIIOKHBIE MIPUKIIAIHbIE 33/1a4H;
UCIIOJIb3YIOTCSl HAYUHbIE€ KAJIbKYJIATOPHI;

CaMOCTOSITENILHO M3y4JaeTcsl y4eOHbII MaTepHall.

1.2 MECTO YYEBHOM JUCHUILIUHBI B YYEBHOM ILJIAHE

VYyeOHast qucruruiiHa MaremMaTHKa BXOAHWT B 0011e00pa3oBaTeNbHYIO MOATOTOBKY Kak
6azoBas aucuuruinHa. [locienoBaTenbHOCTh U3YUYEHHS Pa3/iesioB U TeM pabouel MporpaMMbl
packpbIBaeTCsl B TeMaTHueckoM IaHe. [lo kaxmoit ydeOHOM Teme MPHUBOIATCS TpeOOBaHUS K
MPEeIMETHBIM, METAPEAMETHBIM U IMYHOCTHBIM pe3yJbTaTaM 00pa30BaHMUS.



1.3 PE3YJIbTATHI OCBOEHU S YYEBHOM JUCIUTIINHBI

OcBoenue copepkanusi yaeOHOM MUCHUTUTHHBI «MaTeMaTHKa» 00ecIeuynBaeT JTOCTHKE-
HUE 00YJArONTUMUCS CIEAYIOIINX pPe3yibmamos:

® JINYHOCTHBIX:

- ¢c(OPMHUPOBAHHOCTb IPEACTABICHUN O MaTeMaTUKe KaK YHUBEPCAIbHOM s3bIKE HAYKH,
CPEJICTBE MOJIEIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UAESIX U METOAAX MAaTEMAaTHUKU;

- IIOHMMaHWE 3HAaYMMOCTH MaTeMaTHKH [UId Hay4HO-TEXHHYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHHSI K MaTeMaTHKe KaK K 4YacTH OOIIEYeIOBEYECKOW KYJIbTYpHI
yepe3 3HaKOMCTBO ¢ UCTOPUEHN pa3BUTUS MATEMAaTHUKH, HBOJIIOLMENH MaTeMaTHUECKUX UACH;

- pa3BUTHE JIOTUYECKOTO MBILIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPa)KEHHS, aJTOPUT-
MHYECKOM KyJIbTYpbl, KPUTUYHOCTH MBILUIEHUS Ha YpPOBHE, HeoOXoauMmMoM Juist Oynyuiei
po(heCcCHOHATLHOM JIEATEIILHOCTH, JUIS TPOIOJKSHHSI 00pa30BaHus U caMO00Opa30BaHMS;

- OBJIQICHUE MAaTEMaTHYECKUMHU 3HAHUSAMH M YMEHUSIMH, HEOOXOJUMBIMH B I10-
BCEIHEBHOW JKHU3HM, JJII OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AMCLUIUIMH U JUCLMIIINH
npoeCCUOHATBHOIO IUKJIA, Ul IOJydeHHs o0pa3oBaHMs B 001acTAX, HE TpeOYOIMX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCIIE €aMOOOpa30BaHUIO, Ha
IPOTSKEHUM BCEH JKHM3HM; CO3HATEIbHOE OTHOLIEHHE K HENPEpPhIBHOMY OOpPa30BAHMIO Kak
YCIIOBHIO YCTIEUIHOH NpodecCHoHaIbHOM 1 00IIECTBEHHO e TeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
NeSITeIbHOCTH;

- TOTOBHOCTh K KOJUJIEKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMH B 00pa-
30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-MCCIIEOBATEIbCKOM, MPOEKTHOH U ApYyrux
BUJIAX JEATEIIbHOCTH;

- OTHOLIEHUE K NPOodEeCCHOHATBHON AEATENbHOCTH KaK BO3MOXKHOCTU y4yacTus B pelle-
HUH JIMYHBIX, 00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPO0IeM;

e MeTanpeAMeTHbIX:

- YMEHHME CaMOCTOSITEJIbHO ONPENENSTh LENH ACATEIbHOCTH M COCTABIIATH IIJIaHbI
JEeSTENIbHOCTH;  CaMOCTOSITENIbHO  OCYIIECTBIISATh, KOHTPOJIUPOBATH U  KOPPEKTHUPOBATH
JEATENBHOCTD; UCIIOJIB30BATh BCE BO3MOXHBIE PECYPCHI Ul JOCTUKEHUS IMOCTaBJIECHHBIX LEJIen
U peanus3aly IUJIaHOB JEATEIbHOCTH; BbIOMpaTh YCIELIHbIE CTPAaTEerMM B  Pa3IMYHBIX
CUTYaLUsX;

- YMEHuEe NpPOAYKTHBHO OOLIaThbCSl M B3aUMOJIEHCTBOBaTh B IIPOLECCE COBMECTHOM
NEeSTeIbHOCTH, YYUTHIBATh MO3UIMHM JPYTUX YYACTHUKOB JESITEIbHOCTH, 3(PGHEKTUBHO
paspemniaTh KOH(IUKTHI,

- BJIAJICHME HAaBBIKAMH I[O3HABATENIbHOM, Y4eOHO-HUCCIIEOBATENBCKOM M MPOEKTHOM
NEeSTEIbHOCTH, HAaBbIKAMU  pa3pelleHus MpodjieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS MPAaKTHUUECKUX 3a/a4, IPUMEHEHUIO PA3INYHBIX
METOJIOB IO3HAHNUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEJIbHON HH(OPMALMOHHO-TI03HABATEIbHON
JeSITENIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGMOpMaIWH,
KPUTUYECKH OLIEHHBATh M HMHTEPIPETUPOBATh HHGPOPMALIMIO, IMOJYYAEMYI0 M3 Pa3IHYHBIX
HCTOYHUKOB;

- BIIQJICHUE S3BIKOBBIMM CPEICTBAMU: YMEHHE SICHO, JIOTMYHO W TOYHO M3JIaraTb CBOKO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBAaTHBIE S3bIKOBBIE CPE/CTBA,

- BJaJICHWE HaBbIKAMU II03HABATEIbHOW pedIeKcuu Kak OCO3HAHHsS COBEpIIAEMbIX
JENCTBUI U MBICIIUTEIBHBIX MPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMM, IPAHUL] CBOETO 3HAHUS U
HEe3HaHUs1, HOBBIX [TO3HABATENIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHXKEHUS;

- LEeJeYyCTPEeMJICHHOCTh B IOMCKax M MPHHATUU PpEIIeHUH, cOo0Opa3uTeNbHOCTh H
UHTYHMLMS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHHUH; CIOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

® IpeJIMeTHBIX:



- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKe KaK 9acTU MHUPOBOU KYIBTYpPHI H
MeCT€ MaTeMaTHKH B COBPEMEHHON LMBWIM3ALMHU, CHOCO0AX OMUCAHHUS SIBICHHH pPEaTbHOTO
MHUpPa Ha MaTEMAaTUYECKOM SI3BIKE;

- c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTHUYECKUX TMOHATHSIX KaK BaKHEWIIHX
MaTeMaTHUYECKUX MOJENSAX, MO3BOJISIONINX OMUCHIBATh M U3y4aTh pa3HbIe MPOLECCHl U SIBJICHMUS,
IIOHMMAHNE BO3MO>KHOCTH aKCHOMaTH4YECKOI'0 TOCTPOCHUS MaTEMaTUUECKUX TEOPHIL;

- BJIaJICHUE METOJaMH J0Ka3aTelIbCTB U ajJrOPUTMOB PEILICHUS, yMEHHUE UX NPUMEHSTh,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKIACHUS B XO/I€ PELLIEHUS 3a/ay;

- BIIQJICHUE CTAHJAPTHBIMH IMPUEMaMH PEIICHUs PAalUOHAIBHBIX U HPPALUOHAIBHBIX,
[IOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUIl M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JIJIsl TOUCKA MMyTH PELICHUS 1
WUTIOCTPALMM PEIIECHUs] YPAaBHEHUIN U HEPABEHCTB;

- copMHpPOBAaHHOCTh NPEACTABICHUM 00 OCHOBHBIX MOHATHSIX MaTeMaTUYECKOTO
aHamM3a M WX CBOMCTBaxX, BIAJEHUE YMEHHEM XapaKTepPH30BaTh TNOBEACHUE (GYHKIIHM,
MCIIOJIb30BAaHUE TIOJYYCHHBIX 3HAHUM JJIsl OMUCAHMSI U aHAJIM3a PEaIbHBIX 3aBUCHMOCTE;

- BJIaJICHUE OCHOBHBIMU MOHATUSMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX F€OMETPHUECKHUX
¢burypax, uX OCHOBHBIX CBOMCTBaX; c(hOPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH T€OMETPUUECCKUE
burypsl Ha dYeprexkax, MOJEISAX M B PEAJbHOM MHpE; MPUMEHEHHE H3YyYEHHBIX CBOMICTB
reoMerpuueckux ¢uryp u ¢GopMyn i pEHIeHHs TeOMETPUYECKMX 3aJad H 3a7ad C
IIPAKTUYECKUM COJICPKAHUEM;

- cOpMUPOBAHHOCTh MPEACTABICHUNA O IMpolleccaX M SBICHHUSIX, HUMEIOIIUX BEPO-
ATHOCTHBIM XapakTep, CTATUCTHUECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE, OCHOBHBIX
MOHSTHUSIX AJIEMEHTApPHON TEOPHH BEPOSITHOCTEH; YMEHUN HaXOAWTh U OLIEHUBATH BEPOSITHOCTH
HACTYIUIEHUsI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYALUsX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4aifHbIX BEITUYHH;

- BJIQJICHHE HaBbIKAMU MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IpPOrpaMM IpU
pelleHny 3aay.

Pabouast mporpamma paccumtana Ha 158 uacoB. B xome wu3ydeHHS IUCHUTUIAHBI
IporpaMMoOil NMpeaycMOTpeHbl 3 KOHTPOJbHbIE padOThl, MO OJHONH B 3aBEPLICHUM KaXKIOTrO
pazmena. IIpomexyrodHoil ¢opmoil  arTrecTallud BO  BTOPOM  CEMECTpE  SIBIISIECTCA
TuQepeHIIMPOBAHHBIN 3a4eT.



2. TeMaTn4ecKui MJIaH

Makcum. Kos-Bo ayiuTopHBIX YacoB
HauMeHOBAHHE PA3IEIOB K TEM yuyeOHast IPU 0YHOI (popme 00yUeHUst
HArpy3Ka, I
a0.
yac. Bcero IIpakr. 3aH.
pao.

BBenenue 2 2 - -
Pasjnen 1. Anredopa 66 66 - -
Tema 1.1. Pa3zButue noHsATHS O YUCIIC 8 8 - -
Tema 1.2. KopHu, cTeneHu u gorapu@mol 14 14 - -
Tema 1.3. OCHOBBI TPUTOHOMETPUHU 16 16 - -
Tema 1.4. DyHKIMH, X CBOWCTBA U TPapUKU 14 14 - -
Kourpoabsnas padora 2 2 - -
Tema 1.5. YpaBHeHUs U HEpAaBEHCTBA 14 14 - -
Pasznea 2. Hauyaa mareMaTH4eCcKOro aHAJIN3a 32 32 - -
Tema 2.1. ITocnenoBarenbHOCTH 8 8 - -
Tema 2.2. [Ipon3BoaHast U ee NpUMEHEHUE 16 16 - -
Tema 2.3. [IepBooOpa3Has 1 UHTErpaj 8 8 - -
KourpoabsHnas padora 2 2 - -
Paznen 3. KomOmHaTtopuka, CTaTHCTHKA M 12 12 - -
TeOpHUsi BEPOATHOCTEH
Tema 3.1. DneMeHTbl KOMOMHATOPUKHU 4 4 - -
Tema 3.2. DneMeHThI TEOPUH BEPOATHOCTEN - -
Tema 3.3. DneMeHTh MaTeMaTUYECKOW CTaTH- 2 - -
CTHKHU
KonTtpouabsnas padora 2 2 - -
Pasnen 4. 'eomeTpusn 26 26 - -
Tema 4.1. IlpsMble U MIOCKOCTH B MPOCTpPaH- 8 8 - -
CTBE
Tema 4.2. MHOrOrpaHHUKH 6 6 - -
Tema 4.3. Tena u MOBEPXHOCTH BpaIICHUS 6 6 - -
Tema 4.4. I3Mepenust B reoMeTpun 4 4 - -
KonTtpoJubnas padora 2 2 - -
Tema 4.5. KoopanHatel ¥ BEKTOPbI 2 2 - -
CamocrosiTesibHast padoTa 4 - ) )
NuauBuayaabHblid IPOEKT 4 - ) )
Koncyabranumn 4 ) ) )
3adeTHoe 3aHsTHE 2 2 ) )

158 146 - -

MaxkcumajibHasi Harpy3Ka




3. Copep:xkanne y4eOHOM JUCHUNIMHBI

Beenenne
MaremaTrika B HayKe, TEXHUKE, SKOHOMHUKE, HHPOPMALIMOHHBIX TEXHOJIOTUAX U IpaK-
TUYECKOH aesTenbHOCTH. Llenmm u 3agaum m3ydeHUs MaTeMaTHKU IPU OCBOEHHH Mpodeccuit
CIIO u cnenuansrocten CIIO.

Pazgea 1. Anreopa
Tema 1.1. PazBuTue noHsITHA 0 YHCJIE

Lenpie 1 panroHanbHbIe uncia. [lefictBurenbubie yncia. [IpubaukeHHbIC BRIYUCICHHUS.
Apudmerndeckue ACHCTBUS HaJ YMCIAMHU, HaXOXKJCHUE MPUOIMIKCHHBIX 3HAYCHUN BCIIMUMH U
MOTPEITHOCTEH BBHIYMCICHHH (a0COTIOTHONH M OTHOCHUTEIBHOI), CPABHEHUE UYHCIIOBBIX BBIPAXKE-
HUH.

Tema 1.2. Kopuu, creneHu u jorapugpmsol

Kopuu HatypanapbHOU CTENEHW U3 YKClia U uX cBoicTBa. CTENeHU C pallMOHAIBHBIMU T10-
Ka3areysiMu, UX cBoMcTBa. CTENEHU C JCHUCTBUTEIbHBIMU MoOKa3aTeaMu. CBOWCTBA CTENEHU C
JICICTBUTEJIbHBIM TOKa3arejieM. BeluucieHue U cpaBHEHHUE KOpHEH. BhINogHEHHE pacdyeToB C
panukanamu. PellieHre vppallMoHAIbHBIX ypaBHEeHMH. HaxokaeHue 3HaueHHil cTeneHen ¢ pa-
[MMOHAILHBIMU TIOKa3aTensimu. CpaBHeHHE creneHei. [IpeoOpa3oBaHus BBIpaKCHHA, COIEpKa-
IIMX CTENEeHU. Perenre nokasaTebHbIX YpaBHEHUN. Penenre npukiagHbIx 3a1ay.

Jlorapudm uwnciaa. OcHOBHOE JorapupMuueckoe TOXASCTBO. CBOMCTBa jorapugpmMoB.
JHecsatuunble U HaTypaiabHbIe JorapudMel. [IpaBuna aeiictuii ¢ norapudmamu. [lepexon x Ho-
BOMY OCHOBaHHI0. HaxoxaeHue 3HaueHHil jorapudma 1mo npou3BojJpHOMY ocHOBaHHIO. [lepe-
XOJl OT OJIHOTO OCHOBaHHMsI K Apyromy. Breruncnenue u cpaBHenue sorapudmos. Jlorapudmupo-
BaHME W MOTCHIIMPOBAaHUE BhIpakeHUH. [IpuOIMKeHHbIE BBIUUCICHUS U PEIICHUST TTPUKIIATHBIX
3ana4. Pemenne norapuMuieckux ypaBHEHUH.

[IpeoOpazoBanue palMOHATBLHBIX, HPPAMOHATIBHBIX, CTEMEHHBIX, MOKA3aTEIbHBIX U JIO-
rapuMUUECKUX BBIPAKEHUH.

Tema 1.3. OCHOBBI TPHTOHOMETPHUH

Pannannas mepa yrna. PaguanHblii METOI M3MEpPEHUs YIVIOB BpAIlEHUS U CBSA3b C Ipa-
ZycHOM Mepoil. BpamarensHoe nBnxkenne. CHHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIa.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIeCcTBA. POpMyIbl puBeaeHUA. DOPMYIIBI CIOXKE-
HusA. Popmyisl yaBoeHUs. POpMyIIbI IOJIOBUHHOIO YIJIA.

[IpeoOpa3oBanus NPOCTEUIIUX TPUTOHOMETPUYECKUX BbIpakeHul. I[IpeoOpazoBanue
CYMMBI TPUTOHOMETPUYECKHX (PYHKLUH B IPOU3BEJCHUE U IPOU3BEICHUS B CYMMY.

TpuronomeTpuueckue ypaBHEHUs W HepaBeHCTBA. lIpocrelimme TpUrOHOMETpHUUYECKHE
YpaBHEHU.

OOpaTHble TPUTOHOMETpUYECKHE PYHKIINMHU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Tema 1.4. @®yHKIUH, UX CBOHCTBA U I'PaQUKH

Oynkiuu. O0JIacTh ONMpEEICHUS 1 MHOXKECTBO 3HAaUeHUH; rpaduk QyHKIMH, mocTpoe-
HUe rpauKoB QYHKUUH, 3aJaHHBIX PA3TIUMYHBIMH CIIOCOOAMH.



CaoiicTBa pynkuuu. [IpuMepsl 3aBUCUMOCTEN MEXAy MEPEMEHHBIMU B PEabHBIX MPO-
[[eccax M3 CMEKHBIX JUCHUIUINH, B PeaJbHBIX Mpolieccax u siBieHusx. OmnpenencHue QyHKIUN.
MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTh, MEPUOAUYHOCTb. [IpoMexyTku BO3-
pacTaHus ¥ yObIBaHHS, HaHMOOJIBIIIEC U HAMMEHBIIICE 3HAYCHMS, TOUYKH SKCTpemyMa. I'paduue-
ckasg uHTeprperauus. [loctpoenue u urenue rpadukoB ¢yHkuuii. MccrnenoBanue (yHKUIUU.
CBolicTBa TUHEWHON, KBaIPATHYHOW, KYCOYHO-JIMHEWHON U APOOHO- JuHEWHOW ¢yHKimii. He-
IpepbIBHBIC U Neproandeckue GyHKIuu. Apudmerndeckue onepanuu Hal GyHKIUIMHU. Cloxk-
Hast pyHkus (kommosunust). OOparHeie GyHKIMU U uX rpaduku. OdaacTe onpeneneHus u 0o-
JIACTh 3HaUeHUM 0OpaTtHOH GyHKIMH. ['paduk oOpaTHON HyHKIIHH.

CremneHHbIe, TOKAa3aTENbHBIE, JIOTAPU(PMUYECCKHE WU TPUTOHOMETPUYECKUE (YHKIIHH.
CaoiicTBa u rpaduku cHHyca, KOCHHYca, TaHreHca M KoTaHreHca. OOpaTHble QYHKIUU U HX
rpaduxu. ['apmonnueckue konedbanus. OOpaTHbIE TpUTOHOMETpUUeckne GyHKIuH. Onpenene-
HUsa QyHKIUH, uX cBoicTBa U rpaduku. [Ipeodbpasoanus rpadukos. [lapamiensHbIii epeHoc,
CUMMETPUS OTHOCUTEIHHO OCEH KOOPIMHAT U CHMMETPHUS OTHOCHUTEIIBHO Hadajaa KOOPJAWHAT,
CUMMETPHUS OTHOCHUTEIBHO MPAMOM Y=X, pacTsHKEHUE U CxKaThe BIOJb oceil koopauHat. [Ipu-
KJIaaHbIe 3a1a49u. [loka3aTenbHble, JorapuMudecKkue, TPUrOHOMETPUICCKUE YPAaBHEHUSI.

Tema 1.5. YpaBHeHUs1 M1 HepaBeHCTBA

PanmonaneHbIe, UppanoHaIbHbIC, TOKA3aTeIbHBIE U TPUTOHOMETPUICCKUE YPaBHEHUS
U CHUCTeMbl. PaBHOCHJILHOCTH ypaBHCHHH, HEpPaBEHCTB, CUCTeM. KoOpHH ypaBHEHWUIl.
[TpeoOpazoBanue ypaBHeHHW. OCHOBHBIE MPHEMBI PEHICHUS YPAaBHEHUH M HMX CHCTEM
(pa3nokeHWe Ha MHOXKUTENM, BBEJICHHE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, TIpadUuecKuit
METOI).

PanuoHanbHble,  WppalMOHAIbHBIC,  IOKA3aTeIbHBIE U TPUTOHOMETPUYCCKHE
HepaBeHCTBA. OCHOBHBIC IPHEMBI X PEIICHUS.

Hcnonp30Banue CBOMCTB M rpa)KOB (YHKIUH MPU PEIICHUU YPAaBHEHUI 1 HEPABEHCTB.
Meton wuHTepBaioB. M300paxeHHe Ha KOOPJAMHATHOW IIJIOCKOCTH MHOXECTBA PEIICHUN
YpaBHEHUI U HEPABEHCTB C IByMsI IEPEMEHHBIMU M UX CHCTEM.

[IpuMeHEeHHEe MaTeMaTHYSCKUX METOJIOB JJIS PEHICHHsS COJIEPIKATEIBHBIX 3a71ad U3 pa3-
JUYHBIX 00JIacTel HayKW W MpakTHKU. VHTeprperanus pe3ylnbraTa, Y4eT pealbHbIX OrpaHuve-
HUH.

Pasznea 2. Hauaia MmaTeMaTH4yecKoro anajansa
Tema 2.1. [TocaenoBaTeJbLHOCTH

Croco0bl 3amaHus, CBOWCTBA, BBIUYMCICHHE WICHOB YHCJIOBBLIX MOCJIEIOBATEILHOCTEH.
[TonsiTue o nmpenene mocienoBareabHOCTH. CyllleCTBOBaHUE Tpejiejia MOHOTOHHON OrpaHUYeH-
HOHM mocienoBarenbHOCTH. CyMMHpOBaHHME TOCHIEIOBATEILHOCTEH. beckoHeuHo yObIBaromas
reOMETpUUECKasi MPOrPECCUs] U €€ CyMMa.

Tema 2.2. [lpon3BoaHas M ee IpUMeHeHHe

[TonsiTrie 0 Mpou3BOAHON (DYHKIIMHU, €€ TEOMETPUIECKII 1 (PU3NYeCKuil (MEXaHUUYECKUTA)
CMBICI. YpaBHEHHE KacaTeabHOU K rpaduky pyHkumuu B obuem Buae. [IpousBogHbie CyMMBL,
pa3HOCTH, MIPOU3BENICHNs, YacTHRIE (MpaBmiia AuddepernupoBanus). [Ipou3BoIHbIE OCHOBHBIX
aneMeHTapHbIX (yHkmuil  (hopmynsr  auddepenuiupoBanus). [IpousBogHas KOMIO3UIIUH
(cnoxuot  (yHknum). Tabnuma TNPOM3BOTHBIX DIIEMEHTApHBIX (QyHKIWE. [IpuMeHeHue
MIPOU3BOHOM K UCCIEAOBAHUIO (PYHKITUH U MOCTPOCHUIO TpadukoB. [Ipon3BoaHasT KOMITO3UIIUH
(cTIOXKHOU QYHKITUH).

[Ipumepsl MCIIONB30BaHUS MPOU3BOJHOM JUIsl HAXOXKACHHMS HAWIYYIIEro PEIICHUS B
MPUKIAIHBIX 3a7adax. HaxoxaeHne HauOoIbIIero, HAMMEHBIIETO 3HAYCHHS H IKCTPEMAalIbHBIX



3HaueHud GyHKIMU. Bropas mnpow3BoAHAs, €€ TeOMETPUYECKHH U (U3HUECKUN CMBICIL.
Haxoxaenne ckopocTu s mporiecca, 3aJaHHoro Gpopmysnoi u rpadukom.

Tema 2.3. IlepBooOpa3Hasi u MHTErpaJl

[TepBooOpasnast u uHTerpai. IlpuMeHeHne onpeeIeHHOr0 HHTETpayia JUIsl HaX 0K ICHHS
IJIOMIAU KPUBOJIMHEHHOM Tpameuuu. Teopema Hprorona—Jlerionuna. ®opmyina HeroToHa—
Jletionuna. [Ipumepsl npuMeHeHUs1 HHTETpayia B pusnke U reomeTpud. [Ipumenenne uaTerpaia
K BBIYHCIICHUIO (PU3MUYECKUX BEIMYMH U TUIOMIAICH.

Paznen 3. Kom0uHaTopuka, CTAaTUCTUKA M TeOPHsI BEPOSITHOCTEH
Tema 3.1. DiieMeHTbI KOMOMHATOPUKH

Wctopus pazButrs KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEM M CTATUCTUKU M UX POJIb B
pasInYHbIX cepax yeloBeUeCKOW >KU3HEAeITeNbHOCTH. OCHOBHbBIC MOHATUS KOMOMHATOPHKH.
Pa3smermenusi, couetanusi, IepecTaHOBKH, (OPMYIBI U 33[a4d Ha MOJCYET MX 4yucia. Pemenue
KOMOMHATOPHBIX 33/1a4 Ha nepebop BapuaHToB. [IpaBuna komOunatopuku. Popmysa OuHOMa
Heiorona. CBoiicTBa OMHOMHHAIBHBIX K0d(duumentoB. Tpeyrompuuk [lackams. [Tpuknagnasie
3aJa4n

Tema 3.2. DiieMeHTHI TeOPUHU BePOATHOCTEH

CoOpbITHE, BEpOSTHOCTH COOBITHS, CIOXKEHHWE W YMHOXKEeHHE BepositHocTel. [lonstue o
HEe3aBUCUMOCTH coObITUH. Kilaccuueckoe ompejeneHrne BEepOsITHOCTH, CBOMCTBA BEPOSTHOCTEH,
TeopeMa 0 CyMMe BeposiTHOCTeW. Boruncnenne BepostHocTel. [Ipukiiannusie 3amauun. [Ipeacras-
JIEHUE YMCIOBbIX NaHHbIX. [Ipuknagneie 3amauun. J{uckpeTHas ciydaiilHas BEJIMYMHA, 3aKOH €€
pactipenenenus. Pacnipenenenue u popmyna bepuynnu. UnciaoBbsie XapakTEPUCTHUKUA JUCKPET-
HOM CIIy4aiiHOW BEJIMYUHBI.

Tema 3.3. Di1eMeHTHI MATEMATHYECKOI CTATUCTHKH

[IpencraBienne AaHHBIX (TAONUIIBI, AUATPAMMBI, TpadUKH), TeHEepaIbHasi COBOKYITHOCTD,
BBIOOpKa, cpeHee apudmeTndeckoe, Meauana. [lonsaTue o 3agadyax MaTeMaTHYECKON CTaTUCTH-
KH.

Pemenue nmpakTuueckux 3a1ad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

Pa3nea 4. 'eomerpus
Tema 4.1. IIpsiMble U NJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnionokeHue AByX IpPsIMBIX B MPOCTpaHcTBE. [Ipu3Haku B3aMMHOro pacro-
JIO’KEHMS MPSAMBIX. YTOI MEXAy NpsMbIMU. B3auMHOE pacriosiokeHue NpsMbIX U IJIOCKOCTEH.
[TapaymenpHOCTH NIPSAMON M IUTOCKOCTH. [lapamensHOCTh ImockocTel. IleprneHnnKynspHOCTh
IpSAMON U IUIOCKOCTH. [IeprneHauKynsp M HaKIOHHAsA K IUIOCKOCTH. YTOJI MEXAY IPSIMOU U
IJIOCKOCTBIO. JIByrpaHHbBINA Yroy. YTOJd MEXAY MIOCKOCTAMU. [leprneHaAuKynsipHOCTh IBYX IIOC-
KocTer. TeopeMbl 0 B3aUMHOM PACIIOIOKEHUH MPSIMOM M IUIOCKOCTU. Teopema o Tpex IepIeH-
Jukynsapax. [Ipu3Haku n cBoMCcTBa NMapaJuIEIbHbBIX U MEPIIEHINKYIISPHBIX IUTOCKOcTed. Paccros-
HUE OT TOYKH J0 IUIOCKOCTH, OT IPSIMOM J0 INIOCKOCTH, PACCTOSHUE MEXKAY IIIIOCKOCTSIMU, MEXK-
Ny CKPEUIMBAIOIUMHUCS MPSIMBIMH, MEX/y IPOM3BOJIBHBIMU (DUT'YpaMH B IPOCTPAHCTBE.

I'eomerpuueckue npeoOpa3oBaHusl MPOCTPAHCTBA: MapaJJICIbHBIA MEPEHOC, CUMMETPUs
OTHOCHUTEIIBHO INIOCKOCTH.

[MapannensHOe MPOEKTUPOBAHKWE U €T0 CBOMCTBA. B3amMHOE pacronoxeHue u m300pa-
’KEHUE MPOCTPAHCTBEHHBIX (QUTYP.

10



Tema 4.2. MHOrOrpaHHHKH

Bepuunsl, peOpa, rpann MHOTOTpaHHUKA. Pa3BepTka. MHOrorpanHsie yribl. Beimykiibie
MHoOrorpanHuku. Teopema Dunepa.

[Ipusma. IIpamas u Hakiaonnas npusMma. [IpaBunbsHas npusma. [lapamnenenunen. Kyo.

[MTupamupa. [IpaBuiibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpu B KyOe, B apajuiesienuIesie, B IpU3Me 1 MUPaMue.

Ceuenus Ky0a, IpU3Mbl U MTUPAMUJIBL.

[IpencraBnenne o MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpasape, KyOe, OKTa’ape, NOie-
KadJ[pe U UKOCcadIpe).

Paznuunbie BUABI MHOTOrpaHHUKOB. Mx m3o0paxkenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHuKoB. [lmomane noBepxHoctu. Buaesl cummerpuil B npoctpancree. CUMMETpHs Tl Bpa-
IIEHUS] © MHOTOTPaHHUKOB. Beruncnenue riomazei u 00beMoB.

Tema 4.3. Tes1a 1 NOBePXHOCTH BpallleHUs

Hunuuap u konyc. YceueHnold kKonyc. OCHOBaHHE, BBICOTa, OOKOBAsi IOBEPXHOCTH, 00-
pasyromas, pa3BepTtka. OceBble CEUeHUs U CEUCHHUSI, MapaljielIbHbIe OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas IUIOCKOCTH K cdepe.

Tema 4.4. U3mepeHusi B reoMeTpuu

O0BeM U ero usMmepenue. MarerpanbHas Gpopmyiia ooObema.

dopMmybl 00beMa KyOa, IPSAMOYTOJIBHOTO TapajuieenuIea, Mpru3Msl, MmHapa. Dop-
MyJIbl 00beMa MUpaMuabl U KoHyca. Dopmysibl TUIOMAAN MOBEPXHOCTEW IMUIMHAPA U KOHYCA.
®Dopmynsl 00beMa I1apa 1 miomaan cepsl.

[TogoOue Ten. OTHOIEHUS TII0MIAeH TOBEPXHOCTEN U 00BEMOB MTOO00HBIX TEJ.

Tema 4.5. KoopauHaThl U BEeKTOPbI

[IpsimoyronbHas (ekapToBa) cUCTeMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna paccTosi-
HUS MEX]Ty TBYMS TOUKaMU. Y paBHEHUE CEPHI.

Bekropel. Moayibe BekTopa. PaBeHCTBO BEKTOpPOB. Jl€CTBHUS HA/l BEKTOPAMH, B TOM YHC-
7€ 3aJaHHBIMM KoopauHataMu. ClioKeHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yucio. Paznmoxe-
HHE BEKTOpa IO HAIpaBJICHUSAM. YTOJ MEXAY ABYMs BeKTOopamu. IIpoekiusi BeKTOpa Ha OCh.
Koopaunatsl BekTopa. CkajsipHOe TPOU3BEEHUE BEKTOPOB.

Hcnonws3oBanne KOOpAUHAT U BEKTOPOB MPU PEIICHUH MAaTEMaTHYECKUX M MPUKIAJTHBIX
3a7ad4.

VYpaBHEeHHE OKPYKHOCTH, CPEpbl, MIIOCKOCTH. PaccTostHue Mexay Toukamu. BektopHoe
ypaBHEHHUE MPSMON U TUIOCKOCTU. Mcroab30BaHre BEKTOPOB MPHU JOKA3ATEIbCTBE TEOPEM CTe-
PEOMETPHH.

Tembl HHANBUYAJIBHBIX IPOEKTOB

1) 3on0TO€C CEUeHUE B MPUPOJIC U UCKYCCTBE: MATEMATUYCCKHI S3bIK KPACOTHI.

2) [Mucdarop u paccBeT MaTeMaTUKH.

3) Pazputue matematuku B JpeBHeil [ peunn: EBkina, Apxumer.

4) TlpoucxoxxaeHne U UICTOPUUYECKOE PA3BUTHE TEOPHH BEPOSITHOCTEH.

5) Uctopus pa3BUTHS TPUTOHOMETPHH.

6) Hayunsie noctmkenus «Koposst MaremaTukmy.

7) Jlorapum Kak CpeJCTBO MO3HAHKS OKPY)KAOIIETO MUPA.

8) [NokazaTtenpHas GyHKIHS B HAYKaX €CTECTBO3HAHUSI.

9) Hoctmxenus Benuknx mMatematukoB 17-18 BB: P. Jlekaprt, U. Hetoron, I'. Jleitbuuil,
JI. Ditnep.
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4. XapaKkTepucTHKA OCHOBHBIX BH/I0B y4e0OHOH AeATeJbHOCTH 00y4al0IINXCs

BBenenne

O3HaKOMJIEHUE C POJIbIO MATEMATUKU B HAYKEe, TEXHUKE, IKO-
HOMUKE, MH(GOPMAIIMOHHBIX TEXHOJOTHUAX U IMPAKTHYCCKOMN
nesteabHOCTH. O3HaKOMIICHHE € LEIsIMU U 33JladaMu u3yde-
HUSI MATEMATUKH MPU 0CBOCHUU crieruaibHocten CI10O

AJITEBPA

Pa3BurTue moHATHS O
yucJjie

Beimonnenue apupmMeTnyeckux NEHCTBUN Haa YUCIAMH, CO-
4yeTasi yCTHbIE U TUCbMEHHbBIE TPUEMBI.

Haxoxxnenne npuOImKeHHBIX 3HAYeHUH BEJTMYMH U TTOTPell-
HOCTEH BBIUMCIICHUHN (a0COMIOTHON M OTHOCHTEIILHOM); CpaB-
HEHUE YUCIIOBBIX BBIPAKEHUM.

HaxoxaeHnue ommbok B mpeoOpa3oBaHMsIX U BEIYUCICHUSX.

KopHu, crenenu u Jjora-
pupmMbI

O3HaKOMJICHHE C MTOHATHEM KOpPHA N-I CTENEHH, CBOICTBaAaMU
pasvKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.
@OopMyJIMpPOBAaHUE ONPEIEICHUS KOPHSA M CBOWCTB KOPHEH.
Bbruncnenue u cpaBHEHUE KOpPHEH, BBIIIOJHEHUE NPUKHUIKH
3HAYEHHUsI KOPHS.

[TpeoOpa3oBaHue 4MCIOBBIX M OyKBEHHBIX BBIpaXKEHUH, CO-
JIepKALINX PAJIAKaIIbL.

Beinonnenue pacuetoB mo ¢opmynaM, colepiKailiuM pagu-
KaJIbl, OCYIIECTBIISII HEOOXOAMMBIE TIOACTAaHOBKH U Mpeodpa-
30BaHUs.

Omnpenenenre paBHOCHIBHOCTH BBIPAXKEHUM C paJuKaIamH.
Pelenre uppaloHaIbHBIX YPABHEHUN.

O3HaKOMJIEHHE C TIOHATUEM CTEINEHU C JEHCTBUTEIbHBIM IO-
Kas3aTeseM.

HaxoxneHue 3Ha4eHMM CTENEeHW € MCMOJIb30BaHUEM (IIpH
HE00XO0/IMMOCTH ) HHCTPYMEHTAIIBHBIX CPEJICTB.

3anucbIBaHUE KOpPHS N-H CTENEeHW B BUJAE CTENEHH C JIpob-
HBIM TIOKa3aTesneM U Hao0opoT.

@opMyIMpOBAaHHUE CBOWCTB CTENEHEN. BhunciieHne crenenen
C pPaLMOHAIBHBIM I0KA3aTeJIEM, BBIIOJHEHNUE IIPUKUIKHU 3HA-
YEHUs CTEIICHH, CPAaBHEHUE CTEIICHEH.

[TpeoOpa3oBaHue YMCIOBBIX M OYyKBEHHBIX BBIpaXXEHUH, CO-
JIepKalMX CTENEHU C TPUMEHEHUEM CBOMCTB. Pemienue mo-
Ka3aTeIbHbIX YPAaBHEHUM.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEN IPH BbI-
YUCJIEHUU CPEIHUX, ACIIEHUN OTPE3Ka B «30JIOTOM CEYEHUN.
Pelenne nmpukiagHelX 3a1a4 Ha CJII0KHBIE TPOLICHTHI.

IIpeoGpa3oBanus ajareod-
pan4YecKuX BbIPaKeHHU

BremmonHenne mpeoOpazoBaHUi BBIpaXEHHH, MNPUMEHEHHE
(dbopMys, CBS3aHHBIX CO CBOMCTBAMHU CTETECHEH W Jorapud-
MOB.
Ornpenenenne 00J1aCTU JOMYCTUMBIX 3HAYCHHUH Jorapudmu-
4ecKoro BbIpakeHUs. PemieHue nmorapuMUUecKHx ypaBHe-
HUH.

OcHOBHbIE IOHATHS TPH-
TOHOMETPHUH

W3ydyeHne pagMaHHOIO METO/la U3MEPEHHUs YIJIOB BpallCHHUS
W UX CBSI3U C TPaaycHON Mepoil. 300pakeHne yrioB Bparie-
HUSl Ha OKPYXHOCTH, COOTHECEHHME BEJIMYUHBI yrja C €ro
PacroI0KEHUEM.

@OopMyJIMpOBaHUE  ONPEHEICHUNM  TPUTOHOMETPHUUYECKUX
(GyHKUUH Ul YTII0B IOBOPOTA U OCTPBIX YIJIOB IPSIMOYIOJIb-




HOI'0 TPCYTOJbHUKA U 00BICHEHHNE UX B3aHMOCBS3H.

OcHOBHbBIE TPUI'OHOMET-
PUYECCKHE TOKIACCTBA

[IpruMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKHUX TOKIECTB IS
BBIYHMCJICHHS 3HAYEHUW TPUTOHOMETPUYECKUX (DYHKIMH TI0
OJHOU U3 HUX.

IIpeoOpa3oBanusi npo-
CcTefilMX TPUTOHOMETPH-
YeCKHMX BbIpasKeHU

W3ydyeHrue OCHOBHBIX (DOpPMYNI TPUTOHOMETPUU: (POPMYJIBI
CJIOXKCHHSI, YABOCHUS, IPeoOpa30BaHUsI CYMMBI TPUTOHOMET-
pUYecKuX (pyHKIUN B IPOU3BEICHUE U MIPOU3BEACHUS B CyM-
MYy U MPUMEHEHUE MPU BBIUUCICHUU 3HAYCHUS TPUTOHOMET-
PHYECKOT0 BBIPAXEHUS U YIPOIICHHUS €ro.

O3HaKOMJIEHUE CO CBOMCTBAaMHU CHMMETPUU TOUYEK HaA €Iu-
HUYHON OKPYXHOCTU U MPUMEHEHUE UX AJIA BhIBOAa GopMyI
MIPUBEJICHUS.

IIpocreiimme TPUroHo-
MeTpH4YecKHue YpaBHEeHHUs
U HepaBeHCTBA

Pemenne mo dopMynaM u TPUTOHOMETPUUYECKOMY KPYTy
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.

[IpumeHneHne oOIIKMX METOJOB PELICHUS] YpaBHEHUU (IIpHUBe-
JICHHE K JMHEHHOMY, KBaJIpaTHOMY, METOJ PAa3J0KEHHs Ha
MHOJKUTEJH, 3aMEHbI MePEMEHHON) MpPU PEIICHUU TPUTOHO-
METPUYECKUX YPAaBHCHUH. YMEHHUE OTMEYaTh Ha Kpyre penie-
HUS IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC,
APKTAHI'€HC YUCJIA

O3HaKOMJICHHE C TIOHSATHEM OOpaTHBIX TPUTOHOMETPHYECKUX
byHKIHi.

N3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaH-
reHca uucia, (GOpMYJIUPOBaHUE WX, W300pAKEHUE Ha €/IH-
HUYHOW OKPY)KHOCTH, NPUMEHEHHUE TNPH PEIICHUH YpaBHe-
HUI.

®yukuuu. IlonssiTue o He-
NpepbIBHOCTH QYHKIHUHU

O3HaKkoMJIEHHE C MOHSTHEM NEPEMEHHOM, IpUMepaMu 3aBU-
CHMOCTEN MEXIy IEPEMEHHBIMHU.

O3HakoMJIEHHE ¢ MOHSTHEM TpaduKa, onpeesieHue MpuHaI-
JEKHOCTH TOYKHU Tpaduky ¢yHkiuu. Onpenenenue no ¢op-
MyJie IpOCTeHIIIel 3aBUCUMOCTH, BHIa ee Tpaduka. Beipaxke-
HUe 1o (popMysie OAHOI epeMeHHON uepe3 Ipyrue.
O3nakomieHue ¢ ompeneiaeHueM (yHkiuu, hopmyaupoBa-
Hue ero. HaxoxeHnue o6iactu onpeeneHust 1 00J1acTH 3Ha-
YeHUN QYHKIMH.

CBoiicTBa QyHKIUH.
I'paduyeckass uHTEpHIpE-
Tanud. [Ipumeps! PpyHK-
HMOHAJIbHBIX 3aBUCUMO-
cTeil B peajibHBIX Npolec-
cax U sIBJICHHUSIX.

O3HakomileHHE ¢ MpUMepaMu (PYHKIIMOHAJIBHBIX 3aBUCHMO-
CTEH B pEAIbHBIX IPOLECCAX U3 CMEXHBIX TUCHUIUINH. O3Ha-
KOMJIEHHE C JOKa3aTEJIbHBIMH PAaCCYKICHUSIMH HEKOTOPBIX
CBOMCTB JMHEHHON M KBaJpaTUYHON (YHKIIMM, IpOBEICHHE
WCCIICIOBaHMsI JTUHEHHOW, KyCOYHO-JIMHEHHOH, JpoOHO-
JUHEHHON W KBaJpaTHUYHOM (YHKIMM, MOCTPOEHHE HUX Ipa-
¢uxoB. IToctpoenne u urenue rpaduxos ¢pyHkumid. Mccie-
JoBaHHE (PYHKIUU.

CocrapneHue BUA0B (GYHKIMN MO JaHHOMY YCIIOBHIO, pelle-
HUE 3a/1a4 Ha YKCTPEMYM.

Beinonnenue npeobpa3oBanuii rpaduka QyHKIMH.

OopatHbie pyHKUMHU

N3yuenue nonsTus oOpatHoM (yHKIMU. O3HAKOMJIEHHE C
NOHATUEM CIIOKHOW (QyHKIMH. [IpumeHenne cBoicTB PyHK-
UM TpU KCCIECTOBAHUMU YpPaBHEHUN U PEIICHUHU 3a7ad Ha
KCTPEMYM.

CreneHHble, MOKA3ATE/Ib-
Hble, Jorapupmmuyeckue
U TPUTOHOMETPHYECKHUe

Bbruucnenne 3HayeHuid (QYHKUUH 1O 3HAYCHHUIO apryMEHTa.
OnpezneneHye NOJI0XKEHNUS TOYKU HA TpaduKe 10 ee KOOpau-
HATaM 1 Ha00OPOT.




¢ynkuuu. OoparHbie
TPUTOHOMETPHYECKHE
byHkunn

Hcnonp3oBanne cBONUCTB (YHKIMKA TSl CPAaBHEHUS 3HAYCHH I
CTeTeHeH U JorapuQmoB.

[Toctpoenue rpaduKOB CTENEHHBIX U JIOrapupMUUECKUX
GbyHKINHA.

Pemienue noka3zaTenbHbIX U JOrapu(MUUECKUX ypaBHEHUN U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HakoOMJIEHHE C TOHSITHEM HENPEPHIBHOW MNEPUOAMYECKON
¢byHnkuuu, ¢GopMyIMpOBaHUE CBOMCTB CHHYCa U KOCHHYCA,
HOCTPOCHHE UX IPaUKOB.

O3HaKkOMJICHHE C TOHATHEM TapMOHHUYECKHX KOJeOaHu u
IpUMEpaMu TApPMOHUYECKUX KOJEOaHUH JUlsl OnHMcaHus Ipo-
IIECCOB B (PU3MKE U APYrux 00JacTAX 3HAHUS.

O3HakOMJICHHE C IOHSATHEM pPa3pbIBHOM INEPUOIUYECKOU
¢ynkunu, GopMyIHpOBaHWE CBOMCTB TaHT€HCA W KOTaHICH-
ca, IOCTPOEHHE UX IrpauKOB.

[TIpumenenne cBOWCTB (YHKIMUA Ui CpaBHEHHS 3HAUCHHMA
TPUTOHOMETPUUYECKUX (DYHKLHUH, pelIeHUs] TPUTOHOMETpHYE-
ckux ypaBHeHuil. [loctpoenue rpadukoB oOpaTHBIX TPHUTO-
HOMETPUYECKHX (DYHKIUI W OmpenesieHue Mo rpagukam ux
CBOMCTB.

BrinonHenue npeoOpa3oBaHusi rpaguKOB.

YPaBHeHI/Iﬂ U HEPaBCH-
CTBa

O3HakOMJIEHHE C MPOCTEHIIMMU CBEICHUSIMU O KOPHSX aj-
reOpandyeckux ypaBHEHHH, NOHATHAMM HCCIEIO0BaHUS ypaB-
HEHUU U CUCTEM YpaBHEHUM.

N3yyenue Teopur paBHOCUIBHOCTH YPAaBHEHMU U €€ IpHUMe-
HeHud. [IoBTOpeHue 3anucu pemeHus CTaHJapTHBIX ypaBHe-
HU, pHUeMoB MpeoOpa3oBaHusl YpaBHEHHUM JJIsl CBEIEHUS K
CTaHJAPTHOMY YPAaBHEHMIO.

HAYAJI

A MATEMATHYECKOI'O AHAJIM3A

IHocaenoBareJbLHOCTH

O3HaKoMJIEHHE ¢ TIOHATHUEM YHCIOBOM MOCJEI0BATEIbHOCTH,
crocobamMu ee 3aJaHusl, BHIYMCICHUSMHU ee wieHOB. O3Ha-
KOMJIEHHE C MOHSATHEM IIpejiena nocieaoBarenbHocTu. O3Ha-
KOMJICHHE C BBIYHCIEHUEM CYMMBbI OECKOHEYHOT'O YHCIOBOTO
psila Ha TPUMEPE BBIYUCICHHUS CyMMbl O€CKOHEYHO YOBIBa-
IOLIEN T€OMETPUYECKON ITPOrPECCUN.

Pemenue 3agau Ha mpuMeHeHUE POPMYITBI CyMMBI OECKOHEY-
HO YOBIBaIOIIEH TeOMETPUIECKOM MPOTPECCUH.

IIpousBoaHas u ee npu-
MEHeHHe

O3HaKOMJIEHHE C TOHATHEM MTPOU3BOTHOM.

N3yuenne u GopMynupoBaHUE €€ MEXAaHHMYECKOTO U TeOMeT-
PHYECKOT0 CMBICIIA, U3YUYEHHE aJlTOPUTMa BBIUYMCIICHUS MPO-
W3BOJHOW HA MPUMEPE BBIUMCIIEHNUS MTHOBEHHOW CKOPOCTH H
yTII0BOTO KO3 puImenTa KacareabHOM.

CocraBieHue ypaBHEHHs KacaTeJIbHON B 00IIeM Buje. Y CBO-
eHue mpaswi auddepeHIupoBanus, TaOIUIBI MPOU3BOIHBIX
AIIEMEHTApHBIX (PYHKIMH, MpuMeHeHue st auddepeHupo-
BaHUs (YHKUIMHA, COCTAaBJIEHUS YpaBHEHHS KacaTeIbHOM.
W3yueHne TeopeM O CBSI3U CBOWCTB (YHKLIHU M TPOU3BOJI-
HOH, GOPMYTHPOBKA UX.

IIpoBeneHne ¢ NOMOLIBIO IPOU3BOJHON HCCIEAOBAHUS
byHKIMH, 3a1aHHON (POPMYITOi.

YcTaHOBIIEHUE CBSI3U CBOMCTB (DYHKLIHMU U MPOU3BOJIHOU IO
uX rpaduxam.




[IpuMmeHeHne npou3BOJHOM [JIsl pEUICHUs 3ajlad Ha HaXOX-
JCHUC HaI/I6OJIbH_IeI‘O, HAUMCHBIICTO 3HAUYCHHS M HA HAXO0XK-
JIEHUE PKCTPpEMyMa.

IlepBooOpa3nas u uHTe-
rpaJ

O3HakOMJICHHE C TIOHATHEM HHTErpaia M TepBOOOpa3HOM.
N3y4yenune mpaBuia BRIYUCICHUS MIEPBOOOPA3HON U TEOPEMBI
Herorona— JlelioHuna.

Pemenne 3aga4 Ha cBA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIYHUCIICHUE [TEPBOOOPA3HO IS JAHHOM (DYHKIIHMH.
Pemenne 3agay Ha MpUMEHEHNE UHTETPAa JUISl BBIYUCICHHS
(U3NUECKUX BEJTMYMH U TUIOIIAICH.

KOMBHUHATOPUKA, CTATUCTUKA Y TEOPHUSI BEPOSITHOCTEM

OcHOBHbIE IOHATHSI KOM-
OMHATOPUKH

W3yuenne npaBuia KOMOMHATOPUKH U MPUMEHEHHE MPH pe-
[ICHUU KOMOMHATOPHBIX 33]1a4.

Pemenre KOMOMHATOPHBIX 3a7a4 METOJOM Iiepedopa H TIo
NPaBUITY YMHOKEHHSL.

O3HaKoOMJIEHHE C MOHSATHIMH KOM6I/IHaTOpI/IKI/II pasMCIICHU-
SIMU, COUCTAHUSMH, NIEPECTAHOBKAMU U (HOPMYIIAMHU JUISI UX
BeruuciieHus. OObsiCHeHHe W TpUMEHeHne (GOpMyIT sl BbI-
YHCJICHUS pa3MEIICHUH, IEPECTAHOBOK U COYCTAHHI TIPU pe-
mernn 3anad. O3HakomieHue ¢ 6mHOMOM HBIOTOHA M Tpe-
yronpHuKOM [lackans. PernieHue mpakTuyeckux 3amad ¢ Uc-
110JIb30BAHNEM NOHSITUN U IIPaBUJI KOMOMHATOPUKH.

DJIeMeHThI TeOPUH Bepo-
SITHOCTE

W3ydyeHne  KIACCMYECKOIO  ONPEIENICHHS  BEPOSITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEH.
PaccMmoTpeHune npuMepoB BBIYUCIICHUS BEPOATHOCTEN. Peme-
HUE 3aJ7]a4 Ha BBIYMCIIEHUE BEPOSATHOCTENW COOBITHH.

IIpeacrasienue 1aHHbIX
(Tabauubl, IUATPAMMBI,
rpadpuxn)

O3HaKkoOMJIEHUE C MPEACTABICHUEM YHCIIOBBIX JTAHHBIX U UX
XapaKTEPUCTUKAMHU.

Pemenne npaktuyeckux 3a7ad Ha 00pabOTKY YHCIOBBIX JaH-
HBIX, BBIYUCIIEHUE UX XapPAKTEPUCTHK.

I'EOMETPUA

IIpsimble ¥ I0CKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa M MPHUBEACHUE JI0KA3aTEIbCTB IPU3HAKOB
B3aMMHOT'O PacCIOJIOKEHUS MPSIMBIX M IUIOCKOcTed. Pacro-
3HAaBaHME Ha 4YepTekaxX U MOJAEIAX Pa3IMYHbIX CIy4yaeB B3a-
MMHOI'O PACIIOJIOKEHHS MPSAMBIX U IUIOCKOCTEH, apryMEeHTH-
pOBaHuE CBOUX Cy)JIeHHU. DOpMyIupOBaHUE ONpEIEICHUM,
IIPU3HAKOB U CBOMCTB NMapajUIEIbHBIX U MEPHEHAUKYIISPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrInonHEHNE OCTPOEHUS YIVIOB MEXY NPSIMBIMU, IPSIMOH U
IJIOCKOCTBIO, MEXKIY IUIOCKOCTSMH IO ONHCAHHUIO U Paclo-
3HAaBaHME UX HA MOJIEIISIX.

[IpuMeHeHrne PU3HAKOB M CBOWMCTB PAaCIOJIOKEHUS MPSMBIX
U IJIOCKOCTEW IIPU PEIICHUH 3a1a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYHPOBAHHE Ha MOJEISAX
NEPIEHUKYJIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, Ia-
pPAJUIETBHBIX IUIOCKOCTEH, YIVIOB MEXJY MNPSIMOM M IUIOCKO-
CTBIO U 00OCHOBaHHUE TIOCTPOCHHUSI.

Pemenne 3amay Ha BBIYMCIIEHUE T€OMETPUYECKUX BEINYMH.
Onucanue paccTosiHUSL OT TOYKH A0 IIOCKOCTH, OT HPSIMOM
JI0 TUIOCKOCTH, MEXAY IIJIOCKOCTSIMHU, MEXNY CKPEIIHUBAIO-
IIUMUCS TIPSMBIMH, MEXIy HpPOU3BOJBHBIMU (UTypamMH B
IIPOCTPAHCTBE.




MHororpaHHMKH

Onucanue U XapakTepUCTHKA Pa3IMYHBbIX BUIOB MHOIOIpaH-
HUKOB, IIEPEYUCIICHUE UX IIEMEHTOB U CBOWCTB.
N300pa’keHrie MHOTOTPAaHHUKOB U BBIIIOJHEHUE MOCTPOCHMS
Ha U300pakKeHUAX U MOJAEIAX MHOIOI'PaHHUKOB.

BbruncneHue JIMHEHHBIX 3JIEMEHTOB U YIJIOB B IIPOCTpaH-
CTBEHHBIX KOH(UTYpalHusix, apryMEHTHPOBAHUE CBOUX CYXK-
JeHUH. XapakTepUCTUKAa U H300pakKEHUE CEUeHHs] MHOIO-
IPAHHUKOB, BBIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.
[TocTtpoenue npocredux cedeHui KyOa, MpU3Mbl, TUpaMU-
nbl. Ilpumenenune (akToB W CBEACHHMN W3 IJIAHUMETPUH.
O3HakoMIIeHHE C BHJIaMU CUMMETPHIl B IIPOCTPAHCTBE, Gop-
MYJIUDOBAaHHUE OIIPEACIICHUM M CBOMCTB. XapaKTepUCTUKA
CUMMETPHUH TEJI BPAIlCHNUsI 1 MHOTOTPAHHUKOB.

IIpuMeHeHne CBOWCTB CUMMETPUM IIpU PelIeHuH 3anad. Mc-
[0JIb30BaHKE NMPUOOPETEHHBIX 3HAHUW JJIS UCCIEIOBAaHUS U
MOJICJIMPOBAHNUS HECIIOKHBIX 3a7a4.

N300pa’keHre OCHOBHBIX MHOTOTPAHHUKOB M BBINOJIHEHHUE
PHUCYHKOB IO YCJIIOBUSIM 33]1a4.

TeJsia 1 MOBEPXHOCTH
BpallleHUusA

O3HakoMJIeHHE C BHJAMM Tell BpalleHus, pOopMyJInpOBaHUE
UX OIPECIICHUI U CBOWCTB.

DopMyIMpOBAaHUE TEOPEM O CEYEHHMH IlIapa IUIOCKOCTBIO U
TUIOCKOCTH, KacaTeNIbHOU K cdepe.

XapakTepucTUKa U M300pakeHUe Tesl BpallleHus, UX pas-
BEPTKH, CEUCHUS.

Pemenue 3a1a4 Ha MOCTPOEHUE CEYECHU, BBIYUCIICHUE [UIUH,
paccTosHuM, yrioB, miomaaei. [Iposeaenne noka3zarenbHbIX
pacCyXKJI€HUN IIpU PELICHUH 3a1a4.

IIpuMeHeHne CBOMCTB CUMMETPUM INPU PELICHHWH 33]a4d Ha
TeJa BpalleHus, KOMOUHALIMIO Tell.

N300paxeHre OCHOBHBIX KPYIJIBIX TeNl M BBIIOJHEHHE pH-
CYHKA I10 YCJIOBUIO 3aJa4H.

I/I3Mepe}mﬂ B reOMETpHuMA

O3HakoMJIEHHE C MOHATUSAMU IUIOLIAAN U 00beMa, akchoMa-
MU U CBOMCTBAMH.

Pemenue 3agau Ha BbIYMCIIEHUE TUIOLIA/IEN MJIOCKUX QUTyp ¢
IPUMEHEHHEM COOTBETCTBYIOIIMX (hopMyn U (akTOB U3 IJja-
HuMeTpuu. M3ydeHue TeopeM O BBIUUCICHUH O0OBEMOB MpO-
CTPAHCTBEHHBIX TeJl, pelIeHue 3a7ay Ha MpUMEHeHue ¢op-
MyJ BbIUUCIIEHUS 00beMoB. M3yuenue popmysn s BbIYHC-
JEHUS MJIOLAAEH IOBEPXHOCTEH MHOIOTPAHHUKOB M TEN
BpallleHusl.

O3HaKOMJIEHHE C METOJOM BBIYMCIIEHUS TUIOLIAIN TOBEPXHO-
ctu cepsrl. Pemenue 3ai1ay Ha BBIYUCIIECHUE IUIOIIAJEH MO-
BEPXHOCTH IIPOCTPAHCTBEHHBIX TEI.

KoopanHatsl 1 BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. M3ydeHue aexapToBoit
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10 3aJaH-
HBIM KOOpPJMHATaM TOYEK W IJIOCKOCTEW, HaX0XKJIECHHE KOOp-
JIMHAT TOYEK.




5. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI IUCHUITIMHBI

51 Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaT¢pHAJIBHO-TEXHUYICCKOMY odecnevYeHn1o
Peamuzanms ImporpaMmbl JUCHUIIIMHBI OCYIIECCTBIISCTCA B KaOuHeTe « MaTeMaTHuKu»

O6opynoBanue yuyeOHOro KabuHeTa « MareMaTrkay
® [10CaJI0YHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCs;

e paboyee MECTO MPEroIaBaTes;

® CTCHJBI,
® MAaKETHI;
® MOJICNHU;

® KaJIbKYJIAATOPEI.

Texuuueckue cpeacTBa o0ydyenusi: madbopatopust «KOMIBIOTEPHOTO TECTUPOBAHUS
(KOMIBIOTEPHI C JIMLEH3MOHHBIM NIPOIPAaMMHBIM 00€CII€YeHUEM, ayJUTOPHAs TOCKA MYJIbTUMEAN -
Hast) U «TexHU4ecKux cpencT» (MyIbTUMEIUITHOE 000PYIOBAHUE).

5.2 UndopmanuoHHoe obOecrieyeHue 00ydeHusl

Hepeqeﬂb PE€KOMEHAYEMBbIX y'leﬁHbIX H3IlaHHi7[, I/IHTepHeT-pecprOB, JOIOJTHUTEIbHOM

JUTEepaTypbl

OCHOBHAA JIMTEPATYPA

1) Matemaruka: anrebpa U Hadajga MaTeMaTHYECKOro aHamu3a, reomerpus. 10—11 kmacchr:
yue0. as 00meodpazoBat. opranmu3aiuii: 6a3oBelid u yriuyon. yposau / [IILA. Anumos, F0.M. Ko-
nsruH, M.B. Tkauésa u ap.]. — 3-e u3a. — M.: IIpocBemenue, 2020. — 463 c.

2) H.B. Boromornog. 'eomerpusi: yueonoe mocobue mis CI10 / H.B. Boromoinos. — M.: U3n-

B0 IOpaiit, 2021. — 92 ¢ (www.biblio-online.ru).

3) H.B. BoromoroB. Anrebpa u Hadana aHanu3a: yaeonoe mocoowue st CI1O / H.B. Boro-
MosioB. — M.: U3a-Bo FOpaiit, 2021. — 200 ¢ (www.biblio-online.ru).

JOITOJIHUTEJIBHASA JIMTEPATYPA

1) bammakoB M.M. Matemaruka. COOpHHK 337124 MPpOQUIbHON HATIPABICHHOCTH: y4el. Mo-
coOue st CTYJ. YUpexkIeHHu cpell. mpod. oopazoBanus. — M., 2020.
2) BammakoB M.UM. Maremaruka. 3ajauHuk: y4e0. mocoOue i CTYId. YUPSIKIACHHHA Cpel.
npod. obpazosanus. — M., 2020.

rebpa u Hayasia Ma-
TEMaTHYeCKOTO aHa-
m3a

Homuposcknii [I.A.,
ITonmonckwmii B.b.,
Axup M.C.;

o pepakuuen I1o-

HUYCHHOM OTBET-
CTBEHHOCThIO M31a-
TEJIbCKHUM LIEHTP
"BEHTAHA-

Maremaruka. An- Mepznsik AL, 10 O61ecTBo ¢ orpa- Ak1monepHoe 00-
rebpa u Hayasia Ma- | Homuposckuii [[.A., HUYEHHOW OTBET- miectBo "U3narens-
temarudeckoro aHa- | I[lomonckuit B.b., cTBeHHOCThIO M31a- | ctBO "IIpocBemie-
Iu3a Axup M.C,; TENbCKUU LIEHTP Hue"
o pexakuuen I1o- "BEHTAHA-
noibckoro B.E. I'PAD"; Axunonep-
Hoe obmrecTBO "U3-
narenbetBo "[Ipo-
cBeneHue"
Maremartuka. Anl- Mepznsik AT, 11 O61ecTBo ¢ orpa- OO01ecTBO ¢ AKITH-

OHEpHOE 00IIECTBO
"N3naTennLcTBO
"IIpocBemnienne"




noibckoro B.E.

I'PA®"; Axuunonep-
Hoe o01miecTBO "U3-
narenbctBo "Ipo-
cBenieHue"

Maremaruka. I'eo-
MeTpus

Mep3znsax AT,
Homuposcknit JI.A.,
ITomonckwmii B.b.,
Sxup M.C.;

o pexpakuuen [1o-
noibckoro B.E.
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OO61mmecTBo ¢ orpa-
HUYECHHOU OTBET-
CTBEHHOCThIO 137a-
TEJbCKUM LIEHTP
"BEHTAHA-
I'PAD"; Axunonep-
Hoe 0011ecTBO "U3-
narenbctBo "[Ipo-
cBenieHue"

AknmonepHoe 00-
mectBo "M3narens-
ctBo "[Ipocaemnie-

n

HHC

Martemaruka. ['eo-
MeTpus

Mepznsk AL,
Homuposckuii I.A.,
ITononckuii B.b.,
Axup M.C.;

noj peaakuuen [1o-
nonbsckoro B.E.
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OO6miecTBo ¢ orpa-
HUYCHHOM OTBET-
CTBEHHOCThIO M3 a-
TEJIbCKHUU LIEHTP
"BEHTAHA-
I'PA®"; Axunonep-

AKITMOHEpHOE 00-
mectBo "M3narenn-
ctBO "[Ipocsere-
Hue"

Hoe obmmecTBo "U3-
natenbceTBo "Tpo-
cBerienue"

NHTEPHET-PECYPCbI

1) www.fcior.edu.ru (MadopMaoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAJIbI).

2) www.school-collection.edu.ru (Egunas xosutekuus UH(POBBIX 00pa30BaTEIbHBIX
pecypcoB).

3) www.biblio-online.ru (OnexTponHast 6MOIHOTEYHAS CHCTEMA).

5.3. PexomMenganmuu mo peanunsanvi IMCHUIVIMHBI I UHBAJIUI0B M JIMII ¢ OrpaHUY€H-
HBIMH BO3MOKHOCTAMMU 3/10POBbA

5.3.1. Haau4ne coOTBETCTBYIOUIMX YCJIOBHIl peasu3anuu JHCHUIIHHbI

s oOyyaromuxcst U3 Yuciia MHBAJIUAOB M JIUIl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBSI Ha
OCHOBaHUHU MHCbMEHHOI'O 3asBJIEHUS OOYyYaroIIerocs: TUCHUILUIMHA (MPOPEeCCUOHANbHBIA MOIYIIb)
pean3yercsi C y4eToM 0COOEHHOCTEeH MCUX0(U3NYECKOr0 Pa3BUTHS, HHAWBUIyaJIbHBIX BO3MOXKHO-
CTEeH M COCTOSIHMS 3[0pOBbs (J1ajee - MHAWBUIYabHBIX O0COOEHHOCTEH); obecnieunBaercss cobto-
JICHHE CJeyIOIUX 00X TpeOOBaHUN: HCIOIb30BAHNE CHEIMATIbHBIX TEXHUYECKUX CPEJCTB 00Y-
YEeHHsI KOJUIEKTUBHOTO M MHMBHIYaTbHOTO MOJB30BAHMS, ITPEIOCTABICHUE YCIYT acCHCTEHTa (IT0-
MOIIHHMKA), OKa3bIBAIOLIET0 TaKOMY OOydaromeMycs HeoOXOJUMYI0 TEXHHUECKYI0 IOMOIIb, obec-
NIeUeHNe JIOCTyNa B 3/IaHUs U TOMEIICHUS, T/Ie TPOXOAUT YUeOHBIH IpoIiecc, pa3MenieHne Ha Mmop-
tasie OCII HeoOX0AUMBIX MaTEpPHAJIOB JUIsl TEOPETHUECKON MOATOTOBKH, I JAOOPAaTOPHBIX padoT,
MaTepHaJioB U CaMOIPOBEPKH 3HAHWH (KOMIIETEHIMI) M MOATOTOBKH K KOHTPOJIO 3HAHWU MO
paszenaM TUCHMILIMHBI (MTPO(eCcCHOHATBHOTO MOYJIS), JPYTHe yCIOBHUSA, 6€3 KOTOPhIX HEBO3MOXK-
HO WJIM 3aTPYAHEHO 00y4YeHre Mo JUCIHUTIUIUHE (TTpo(ecCHoHATBHOMY MOTYJIIO).

5.3.2. Obecneyenne codT0AeHUsT OOIIUX TPeOOBAHMA
[Tpu peanu3anuu AUCHUILTUHBL (MPOQECCHOHAIBHOTO MOAYJISI) Ha OCHOBAaHUHM MUCHMEHHOTO 3asB-
JIEHUsI 00YyYaIoMEerocst 00eCrneYnBaeTCs COOIOACHUE CICIYIONTUX OOITUX TPEOOBAHUM: TIPOBEACHNE
3aHITHIA U CTYJ€HTOB-UHBAIUIOB U JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS B OJTHOM
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ayJUTOPUU COBMECTHO C JIPYTUMH 00YYaIOIIMMUCS, HE UMEIOIUMHU OTPAaHUYCHHBIX BO3MOXHOCTEH
3JIOPOBBSI, €CITU 3TO HE CO3AACT TPYAHOCTEH Il OOYJArOIIUXCS; IPUCYTCTBUE B ayJUTOPUU acCH-
CTEHTAa (aCCUCTEHTOB), OKA3bIBAIOIIETO(MX) 00YyUAIOIUMCS HEOOXOIUMYIO TEXHUYECKYIO IIOMOIIb C
YYETOM UX WHIMBHIYyaJbHBIX OCOOCHHOCTEH Ha OCHOBaHUH MMMCHMEHHOTO 3asBJICHHUS; MTOJIb30BAaHHE
HEOOXOUMBIMUA OO0YYAIOITUMCS TEXHHYECKUMHU CPEACTBAMH C YYETOM WX HHIUBUIYaTbHBIX OCO-
OCHHOCTEH.

5.3.3. loBenenue uH(pOpMALHNH 10 CBeleHHs 00YUYAIOIIHXCS C OTPAHUYEHHBIMH BO3-
MOKHOCTSIMH 3/10POBbS
Bce nokansubie HopMmaTuBHBIE akThl OCII «BKMPIIK» mo Bompocam peanu3anuu JUACIUILUIMH
(mpodeccHOHANBHBIX MOJYJICH) TOBOIATCS MO CBEACHUS OOYYAIOIIMXCS C OTPAaHHMYECHHBIMH BO3-
MO>XHOCTSIMH 37IJ0pPOBbSI B IOCTYITHOU JUIsl HUX (popme.

5.3.4. Peanu3anus yBeJIMYeHUS NMPOJAOLKUTEIHLHOCTH MPOXOMKIAEHHUS MPOMEKYTOUYHOM
aTTeCTAllMH N0 OTHOUIEHHI0 K YCTAHOBJIEHHOH NMPOJO/LKUTEIbHOCTH [Jisl 00ydarouierocsi ¢
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

HpOILOJI)I(I/ITeJII)HOCTB IMPOXOKACHU A HpOMG)KYTOqHOﬁ arreCTaluy 110 OTHOHICHUIO K YCTa-
HOBJICHHOM MPOJOIKUTENFHOCTH YBETUYMBACTCA MO MUCHMEHHOMY 3asiBICHHUIO 00Y4YaroIlierocs c
OIrpaHU4YCHHBIMHU BO3MOXHOCTAMU 3J0POBbiA; MNPOAOJLKHUTCIBHOCTL 3K3aMCHA, IHIPOBOAUMOIO B
nUChbMEHHOU (hopMe yBenuuyuBaeTcs He MeHee 4eM Ha (0,5 yaca; mpoJ0KUTEIbHOCTh MOAI OTOBKU
oOyuarolerocsi K OTBETy Ha 9K3aMEHE, IPOBOJUMOM B YCTHOU popme, — He MeHee ueM Ha 0,5 yaca;
MPOJOHKUTENFHOCTh OTBETA 00YYaIOUIErocs MPU YCTHOM OTBETE yBEIMYMBACTCS HE Oojiee YyeM Ha
0,5 yaca
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